Summtary. During a 36-hour period, the rate of absorpt:on of oxygen, respiration qtuotient, and rate of evolution of heat have been measured tusing seeds of Prosopis ju(liflora, Kochia scoparia, and Oxyriti digyna. The results obtained in pure water were compared with those obtained in dilute solutions of dinitrolphenol. The data appear to be reproducible to + 10 % at the end of the 36-hour period and are independent of the amount of seeds used, provided it was 0.05 g or less. For a given amount of oxygen absorbed, more heat was liberated when the seeds were in a dinitrophenol solution. The results permit an estimate to be made of the heat energy stored in oxidative phosphorylation.
It is well known (3) that the germination of seeds is an exothermic process. Calvet and Prat (9) measured the rate of evolution of heat by germinating seeds. Dewez (4) has studied the heat evolution and water uptake of cotton seeds. The investigators used relatively large samples (0.-1.0 g) in a closed system where 02 soon became a limiting reactant. Richardson (10) used a calorimeter throtugh which a continuous stream of air passed to measure the heat liberated by germinating wheat seedlings. We (7) have measured the heat liberated by some germinating seeds in a closedl system. However, the sample size was small (0.05 g or less) and stufficient 0., was present during the experiments. The present paper is concerned with the effect of dilute solutions of dinitrophenol (DNP) on the heats of respiration. DNP 
Conclusions
The reproducibility of the physical measuirements has been one of otur main concerns. This has beein studied by utsing samples collected in different years and by retesting the same sample at differen.t times. Germination tests were particutlarly ulsefull here. We report the average behavior of a large nulmber of seeds. The present respiration and thermal data can be reproduced to aboLut 10 % at the end of 36 hoturs. For a 24 houir perio(l, the uincertainty is 2 to 3 times as large. Longer periods increase the possibility of depleting the oxygen supply. Also we feel that the uise of small seeds permits one to obtain reliable resuilts with fewer tests.
The present experiments have been carrie(l out uinder conditions where stufficient 02 has been available for normal respiration of the seeds. The evidence for this has been obtained by observing that the respiration quotients are close to utnity and by testing several amotunts of seeds. It is fouind that with small samples, the ml of 0., absorbed or the heat liberated per gram is independent of the amouniit chosen. Whereas if a large sample is uised, these (quianitities become too small. A simple calcuilation showed that the 02 supply in the closed svstem w%-as then a limiting factor. When germination takes place in DNP, the metabolic processes which are couipled to the electron transport system are inhibited. The amouint of 02 absorbed is still a qulantitative measuire of the number of electrons flowing from the reducing agent to the oxidation agent. However, oxidation takes place withoutt the formation of energy-rich compouinds. If one assumes that the presence of a small amouint of DNP pertutrbs the system only slightly so that all the normal reactions in the cell continue to take place except that oxidative phosphorylation is uincouipled, then the difference in the heat effects with DNP and puire water becomes a measture of the energy stored in oxidative phosphorylation. This assuimes that stufficient amounts of energy-rich compouinds are present in the seed to permit it to carry otut all of its normal reactions. In the case of Prosopis jitliflora, the DNP in concentrations greater than 0.25 X 10-4 M cauises the respiration quotient to deviate considerably from unity. This suiggests that the normal metabolic reactions are being interfered with. However, in the case of Kochia scoparia and Oxyrial digyvna, the respiration quiotients in the 0.25, 0.50 and 2.00 X 10-4 MI soluitions are uinity within ouir experimental error. In the former case, 74,000 calories and in the latter case 65,000 calories more heat are liberated on the average from the DNP soluitions. Thuls the fraction of the energy stored in oxidative phosphorylation becomes 70,000/113,000 or 0.62. I,ehninger (8) 
